A comprehensive and feasible model that delineates the interrelationships among diversified learning mechanisms, information management and knowledge creation is absent. This study aims to fill this void. Unlike previous research, this study investigates the causality of knowledge creation from two different perspectives: information management strategy, i.e. distributed data application and administration (DDAA), and organizational learning mechanisms (OLM). A term has been defined, OIM (organizational information mechanism), to represent the composite effect of both DDAA and OLM. In this framework, it is argued that the composite effect of information management and organizational learning mechanisms influence the result of knowledge creation. In order to test the feasibility of this framework, an empirical study was conducted. This study employed a survey instrument which contained data collected from 500 organizations in manufacturing, trade, transportation and service industries, and academic institutions. In all, 232 usable responses were analysed. The study identified three causal relationships: (1) the composite effect of DDAA is positively related to knowledge creation; (2) the composite effect of OLM is positively related to knowledge creation; and (3) the composite effect of OIM (organizational information mechanism) is positively related to knowledge creation. The implications of the study are discussed, and further research directions are proposed.
Introduction
Given the crucial role that knowledge creation plays in contemporary business enterprises, a fundamental question arises as to what processes facilitate knowledge creation. Nonaka and Takeuchi [1] described a theory of organizational knowledge creation. They argued that knowledge is created through the interaction and intersection between tacit and explicit knowledge, following four different modes of conversion: socialization, internalization, externalization and combination. They further proposed that each mode of knowledge conversion is possible through appropriate activities as well as the distribution of information. Although Nonaka and Takeuchi [1] proposed a rich model that conceptualized the activities of knowledge creation, they only presented the guidelines that can purportedly facilitate knowledge creation at a high level of generality and did not provide explicit guidance for organizational design actions. In order to make knowledge creation feasible and effective, it is important to identify the possible causality of knowledge creation. Thus, an empirical study was conducted by examining the key factors that influence knowledge creation.
Since the factors that may contribute to knowledge creation and conversion are not clearly specified in Nonaka and Takeuchi's framework [1] , this study aims to identify such factors. To identify such managerial interventions and factors, a variety of related researches in the MIS (management of information systems) domain were examined. It was argued that two kinds of issues might have an impact on knowledge creation: information management and learning activities. With regard to the former, according to Huber's theory [2] , the most essential and fundamental part of learning and knowledge creation is the acquisition of knowledge. Nonaka and Takeuchi [1] proposed a similar argument. They argued that the combination mode of knowledge creation, i.e. from explicit to explicit knowledge, has its roots in information processing and management. Since information management may be the foundation part of knowledge creation, we defined a term DDAA (distributed data application and administration) as representing the various information management policies, and verified the impact of these DDAA policies on knowledge creation. In terms of learning activities, according to the theory proposed by Nambisan et al. [3] and Popper and Lipshitz [4] , the appropriate organizational design and activities may influence the result of knowledge creation. Therefore, it was presumed that organizations might adopt appropriate managerial interventions to facilitate knowledge creation. In order to represent the appropriate managerial interventions, the study defined a term OLM (organizational learning mechanisms) as embodying the various learning and organizational activities. Finally, the study also defined a term, OIM (organizational information mechanism), as representing the composite effect of both DDAA and OLM. This research addresses the following question: what are the respective roles of DDAA, OLM and OIM in facilitating knowledge creation?
Rationale
There are two reasons for examining the phenomenon of OIMs. First, organizational knowledge creation involves developing new content or replacing existing content within the organization's tacit and explicit knowledge [5] . In order to develop or replace the content, an effective strategy to acquire the necessary knowledge becomes critical. Jain et al. [6] proposed data resource management strategies to identify the theoretical background for the effective management and integration of data. Despite their model's emphasis on the strategy of information management, Jain et al. [6] did not analyse the impact of information management on knowledge creation. Since information management strategy may influence the effectiveness of knowledge creation, it is argued that organizations should carefully plan and manage their data resources, i.e. develop effective DDAA policies.
In addition to DDAA policies, OLM may also influence the result of knowledge creation. It is crucial to examine the effect of knowledge creation from a different approach, i.e. from a logical perspective. Thus OLM was employed to represent such a logical viewpoint. However, the mechanisms that can facilitate knowledge creation are not clearly and completely specified in extant literature. According to Popper's [4] definition, OLMs are institutionalized structural and procedural arrangements that allow organizations to learn non-vicariously, that is, to collect, analyse, store, disseminate and use systematical information relevant to organizations and their members' performance. Although the role played by OLMs in promoting learning and knowledge creation is widely acknowledged, no research specifically examined how effective alternative OLMs are in facilitating knowledge creation and conversion processes. Thus, in this study, the OLMs will be identified and their impact on knowledge creation examined.
Theory

DDAA
According to Huber's research [2] , information distribution is one of the critical factors that influence the processes of organizational learning and knowledge acquisition. Alavi and Leinder [5] defined data as: facts and raw numbers, information as processed data. In accordance with studies by Goodhue et al. [7] and Jain et al. [6] , due to the absence of coordination and control caused by data administration and management, important corporate information may either get locked in incompatible local systems or may get held up in battles over data ownership. Since information distribution and acquisition are critical for knowledge creation, a successful data integration policy has a great influence on the effectiveness of data acquisition and information flow. It is therefore reasonable to make an assumption that the success of data administration or DDAA may have an impact on knowledge creation.
The success of the DDAA function in a distributed environment can manifest itself from several different views [6] , three of which may have an impact on knowledge creation. The first is centralization of IS decisions such as technology acquisition, IS (information systems) personnel management, selection of systems development projects, and day-to-day IS operating decisions. The second is DDAA-related autonomy, defined as the extent to which local units of data application independently achieve their data administration and management functions. Finally, the success of DDAA requires a set of procedures for effectively formulating and implementing DDAA policies through database management and data administration. A DDAA function can be considered effective and successful if it fulfils key objectives such as data integrity, availability, consistency, sharing, security and standards. Other researchers [8, 9] have suggested that the effectiveness of the DDAA function may be decided by information sharing among the various sites, IS strategy and structure, managerial characteristics [10] , and support to both IS personnel and end users' objectives [6] .
OLM
In Nambisan et al.'s research [3] , a mechanism is defined as a structural arrangement or a variety of design actions to facilitate interactions and knowledge exchange among organizational members. Empirical studies also indicate that mechanisms concerning learning and knowledge acquisition can exhibit differential efficacy with regard to outcomes of knowledge creation. For example, visionary teams (e.g. IT steering committees) have the ability to provide a strategic vision for organization as well as to create contexts for the integration of business and technical knowledge [11] . Mechanisms that establish partnerships (e.g. relationship manager) and support for maintaining dialogue between users and IS providers, while training and learning activities (e.g. attending conferences/trade shows) may provide awareness of working practices. Although the roles played by the aforementioned mechanisms in promoting interactions and knowledge transfer is widely acknowledged, no empirical research specifically investigates how effective alternative mechanisms are in facilitating the knowledge creation process.
Knowledge creation and ba
Nonaka and Konno [12] suggested that the central theme of knowledge creation is the establishment of an organization's 'ba'. They define 'ba' as a common place, context or space for knowledge creation. Nonaka and Takeuchi [1] contended that four types of ba could be used to represent the four modes of knowledge creation: socialization, internalization, externalization and combination. The first type of ba is originating ba. It is a place where individuals share experiences mainly through face-to-face communications and by being at the same place at the same time. Originating ba is associated with the socialization mode of knowledge creation. The second is interacting ba. It may contribute to the externalization mode of knowledge creation. Interacting ba indicates a place where tacit knowledge is converted to explicit knowledge and shared among organizational members through dialogue and collaboration. The third is cyber ba. It refers to a virtual community where individuals may choose either asynchronous or synchronous mode to communicate with other people. The combination mode of knowledge creation can be fulfilled by cyber ba. Finally, exercising ba stands for the conversion of explicit to tacit knowledge through the internalization mode. Thereby, exercising ba provides an environment in which organizational members accomplish individual and organizational learning actively.
Research methodology and hypotheses development
Descriptions of variables
The basic rationale of this study is to examine the possible reasons for facilitating knowledge creation. We argued that the effect of knowledge creation is influenced by a composite mechanism (i.e. OIM) that combines both the information management strategy (i.e. DDAA) and the learning activities (i.e. OLM).
Independent variables. There are three types of independent variables: 1. DDAA -according to the limited amount of research on DDAA, three types of factors that belong to DDAA could influence knowledge creation. The first is centralization of IS decisionmaking. It is defined as the degree to which the authority to make IS decisions belongs to the top of the IS organization. Centralization of IS decisionmaking regarding technology acquisition makes it easier to implement various standards, thereby ensuring hardware and software compatibility across sites. Organizational members are not willing to exchange their knowledge, when either the compatibility or interoperability of IS is low. This is because, when an organization does not have an infrastructure with high compatibility or interoper-ability, the acquisition and exchange of knowledge become infeasible or difficult. Therefore, it is essential to examine the effect of centralization of IS decision-making on knowledge creation. The second is DDAA-related autonomy. The term autonomy has been used quite extensively in management sciences to show the power that an organization may have [6] . According to Jain et al. [6] , DDAA-related autonomy is defined as the extent to which local sites independently perform their data application and administration as well as having access to other resources. Therefore, DDAA-related autonomy may influence the degree of data integration and the flow of information. According to Nonaka and Takeuchi's research [1] , information is one of the key factors that influence the effect of combination. Since DDAA-related autonomy is a critical issue in the successful integration of information [6] , this study took it into consideration. The third factor is DDAA success. In past research [13] , the performance measurement of data administration and application has usually been operationalized as a selfreported single-item scale, such as successful, partially successful or unsuccessful. Galletta and Lederer [14] also identified the problems of relying only on such single-item scales. In light of such inappropriateness, DDAA success is evaluated by the extent to which preset DDAA objectives are satisfied. 2. OLM -in Nambisan et al. [3] , the authors argued that knowledge creation could potentially be encouraged and facilitated by appropriate managerial interventions. Such managerial interventions are also referred to as mechanisms that facilitate structured and unstructured interactions between technology users and technology providers. A variety of mechanisms are defined, such as an information technology steering committee [15] , a relationship manager [16] or an advanced technology group [17] , as well as specific activities such as sending users to IT conferences and trade shows [18] . Empirical studies also suggest that mechanisms may have a positive impact on organizational efficacy. For example, visionary teams (e.g. IT steering committees) may support strategic focus for organizational members and facilitate the integration of management and technical knowledge [11] . Since most of the above mechanisms are derived from organizational learning theory, the term OLM is employed to represent them [3, 4] . Fig. 1 , the term OIM is employed to represent a composite mechanism that combines the functions of both OLM and DDAA. Dependent variable. The dependent variable in this study is knowledge creation. Nonaka and Konno [12] claimed that it is useful to provide an organizational context, situation or environment, i.e. 'ba', in facilitating knowledge creation. Four types of bas are proposed to represent the corresponding modes of knowledge creation. They are originating ba, interacting ba, cyber ba and exercising ba [12] . We have explained these concepts above. Figure 1 identifies the basic components of our research framework. The basic research question is: what is the impact of OIM on knowledge creation process? A composite mechanism, i.e. OIM, was created to examine its impact on knowledge creation. OIM contains two components or perspectives, i.e. the physical and logical perspectives, because it is argued that both of these factors influence knowledge creation. Three kinds of causal relationships were examined. The first is the impact of DDAA on knowledge creation, which stands for the effect of data management, data infrastructure, and information management, i.e. the impact on knowledge creation from the physical point of view. The second is examining the impact on knowledge creation from the logical point of view. OLM was employed to represent the learning activities in an organization and their impact on knowledge creation was examined. Finally, we investigated the impact of OIM on knowledge creation was investigated. Thus the hypotheses of the study become: Hypothesis 1 -the composite effect of DDAA is positively related to knowledge creation. Hypothesis 2 -the composite effect of OLM is positively related to knowledge creation. Hypothesis 3 -the composite effect of OIM is positively related to knowledge creation.
OIM -as indicated in
Data
Data were collected from firms in Taiwan through a survey. An initial version of the survey instrument was Quantifying 'ba' developed, based on the theory-grounded operationalization of the various constructs. This version was subsequently revised through pre-testing with academic and industrial experts who have knowledge concerning 'mechanisms that facilitate organizational learning'. The instrument was further pilot tested with CIOs from different firms. The multiple phases of instrument testing and development resulted in a significant degree of refinement and restructuring of the survey instrument as well as establishing the initial content validity [19] .
The responding firms represented a wide variety of organizations in manufacturing, trade, transportation and service industry, computer industry, finance and academic institutions. The majority of the respondents held bachelors degrees. There was an even distribution among the types and sizes of these organizations. Respondents were asked to indicate on five-point scales ranging from (1) strongly disagree to (5) strongly agree. A total of 232 usable responses was returned, providing a response rate of 46.4%. Given that the survey was unsolicited and the instrument quite complex, this response rate can be considered satisfactory and comparable to other studies in IS research [6] . Table 1 summarizes relevant sample demographics.
Results
Validity and reliability
Factor analysis using principal components factor analysis with factor extraction and VARIMAX rotation was conducted to examine the unidimensionality/ convergent and discriminant validity. The four commonly employed decision rules were applied to identify the factors: (1) minimum eigenvalue of 1; (2) minimum factor loading of 0.4 for each indicator item; (3) simplicity of factor structure; and (4) exclusion of single-item factors [20] . Reliability was evaluated by assessing the internal consistency of the indicator items of each construct by using Cronbach's a, which is shown in Table 4 . The results of factor analysis relating to unidimensionality/convergent validity are shown in Tables 1-7 . A joint domain factor analysis was performed, including all of the items used to develop the research constructs. The result provides significant support for factorial/discriminant validity of the measurement scales (see Tables 2 and 3) .
The results of factor analysis and reliability relating to DDAA, OLM, and knowledge creation are briefly described below:
1. DDAA -DDAA contains three constructs. The first is centralization of IS decision-making. The measure of centralization of IS decisions employed 10 items originally developed by Jain et al. [6] and Pugh et al. [21] . Factor analysis of these 10 items revealed only one factor, as shown in Table 3 . This factor stands for centralization of IS decisions pertaining to the selection of hardware and software, IS operational control and IS project planning. From Table 4 , the reliability of this construct is at a satisfactory level. The second construct is DDAArelated autonomy. Factor analysis of the 15 DDAArelated autonomy items resulted in one factor (Table 3 ), which corresponds to the level of autonomy with respect to the operational control of DDAA functions, management control of DDAA functions and strategic planning for DDAA functions. The reliability of this measure is at a satisfactory level (Table 4 ). The last factor is DDAA success. Twelve items were used to represent various DDAA objectives. Factor analysis of these 12 items resulted in only one factor (Table 3) . This factor represents accomplishment of DDAA objectives related to training and consulting, standard setting and enforcement, and enhanced data sharing and reduced data redundancy. The reliability of this measure is at a satisfactory level (Table 4) ; 2. OLM -18 items were used to represent various OLM. Factor analysis of these 18 items resulted in three factors (Table 3) . These three factors represent the acquisition of context free knowledge, industry-specific knowledge and firm-specific knowledge. As can be seen in the tables, the reliability of these three measures is at a satisfactory level. The mean value of the overall measurement of OLM is 3.45, suggesting that, on average, the respondents believed that their companies provided enough OLM. 3. Knowledge creation (KC) -17 items were used to represent various elements of knowledge creation ba. As shown in Table 3 , factor analysis of these 17 items resulted in four factors: electronic repositories, facilitator of tacit knowledge, learning community and interaction. As can be seen in the tables, the reliability of these four measures is satisfactory. The mean value of the overall KC measurement is 3.64, indicating that, on average, the respondents believed that their companies provided well-established bas in facilitating KC. A main objective of this study was to provide insights, derived from previous research and theory, into the various mechanisms which combine the
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Journal of Information Science, 29 (3) 2003, pp. 167-180 # CILIP management of both information, i.e. DDAA, and learning activities, i.e. OLM, to facilitate knowledge creation in a distributed environment. In order to verify the feasibility of such a framework, as shown in Fig. 1 , empirical research was conducted. Pearson correlation, regression analysis and ANOVA were employed to examine three separate causal relationships in this research framework: 1. Causal relationship between DDAA and knowledge creation -since there were three constructs under DDAA, their impact on knowledge creation was investigated separately. As the results from Table 5 indicate, only two of the three constructs had a significant impact on knowledge creation. Centralization of IS decision-making did not have a significant impact on knowledge creation. However, both DDAA-related autonomy and DDAA success had a positive correlation with knowledge creation. After that, ANOVA was employed to examine the correlation between DDAA and knowledge creation. DDAA is an independent variable with three predictors -centralization of IS decision-making, DDAA-related autonomy and DDAA success -while knowledge creation behaves as a dependent variable. The results shown in Table 6 indicate that the composite effect of DDAA had a positive impact on knowledge creation. 2. Causal relationship between OLM and knowledge creation -from Table 5 , OLM is seen to have had positive correlation with knowledge creation. In Table 6 , ANOVA was employed to test the correlation between OLM and knowledge creation. The composite effect of OLM behaves as an independent variable, while knowledge creation is a dependent variable. The result shows that the composite effect of OLM had a positive effect on knowledge creation. 3. Causal relationship between OIM and knowledge creation -as shown in Table 5 , both DDAA and OLM demonstrated positive correlation with knowledge creation. After that, ANOVA was employed to investigate the correlation between OIM and knowledge creation. OIM represents a composite effect of both DDAA and OLM. OIM is an independent variable, while knowledge creation behaves as a dependent variable. The results shown in Table 6 indicate that OIM had a positive effect on knowledge creation. The results of the hypotheses tests are shown in Table 7 . Figure 2 demonstrates the final conceptual model of the relationships among DDAA-A, DDAA-S, OLM, OIM and KC. Quantifying 'ba'
Discussion and implications
Given the crucial role that knowledge creation plays in contemporary business enterprises, a fundamental question that arises is what are the processes facilitating knowledge creation. Since the 'processes' that may contribute to knowledge creation and conversion are not clearly specified, it is argued that intentional processes of knowledge creation can potentially be encouraged and facilitated by appropriate managerial interventions. The objective of this research is to identify such managerial interventions that may contribute to the processes of knowledge creation. Two such 'interventions' are derived from the 'information distribution and data administration' and 'learning and innovation' literatures separately; they are DDAA and OLM.
ba and knowledge creation
Nonaka and Konno [12] proposed that the crucial concept of knowledge creation is to establish an organization's 'ba.' From this study, as shown in Table 2 , four different types of context for knowledge were identified. The first is an electronic repository to store knowledge. This is a combination of cyber and exercising bas [12] , where the fundamental IT capabilities that facilitate knowledge creation are provided, such as databases, groupware and documents. Moreover, formal training and well-organized repositories can contribute to active and continuous individual learning. The second is the facilitator of tacit knowledge that combines the function of both originating and interacting bas [12] , from which individuals achieve both socialization and externalization modes of knowledge creation. With the help of this facilitator, individuals share their tacit knowledge with other organization members. The third is a learning community that supports the functions of both originating and exercising bas. This study indicates that, with the help Quantifying 'ba' of mutual trust, individuals are willing to interact with other members. This facilitates the socialization mode of knowledge creation, i.e. originating ba. Usually, individuals in a learning community achieve active and continuous learning by exchanging their experiences with other members. In such a situation, individuals may perform the conversion of explicit to tacit knowledge through an internalization process, i.e. exercising ba. Finally, it is an interacting ba. This is associated with the externalization mode of knowledge creation and a space where tacit knowledge is shared among individuals through the dialogue and collabora- Pearson-value stands for the result of Pearson correlation analysis which was adopted to improve the predictions of regression analysis.Independent variable (knowledge creation) is weighted by the regression analysis procedure to ensure maximal prediction from the set of independent variables (i.e. centralization of IS decision, DDAA-related autonomy, DDAA-success, and OLM). * P 0.01.
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Journal of Information Science, 29 (3) Comparing the findings here with those 'ba' proposed by [12] , the following implications emerge: 1. IT capabilities -as indicated by Huber [2] , how to facilitate information distribution becomes one of the crucial factors of knowledge creation and organizational learning. This study suggests that organizational ba and information distribution can be facilitated by the use of various capabilities of modern IT. For example, IS designed for supporting electronic repositories, collaboration, communication, e-mail, and simulation software, can facilitate teamwork, exchanging and organizing knowledge as well as individual learning.
Intervening conditions for adopting IT -although
IT plays an important role in facilitating knowledge creation, one cannot neglect the importance of the intervening conditions for adopting IT. In Scott's research [22] , intervening conditions either facilitate or constrain action/interactional strategies. Scott [22] also contended that lack of trust could constrain the effect of interorganizational learning, while IT can facilitate such an effect. Other intervening conditions may include the willingness to share best practices and mutual trust. 3. Sharing tacit knowledge -how to acquire and convert tacit knowledge is also critical for knowledge creation [1] . According to Alavi and Leinder's [5] research, in order to increase an individual's new tacit knowledge, one may increase information exposure as well as create a forum for constructing and sharing beliefs, for confirming consensual interpretation. Our study implies that in a learning community the aforementioned functions can be easily achieved. Since individuals establish a forum in a community for sharing ideas and perspectives, for solving problems with similar terminology, and for debating different perspectives, new insights and/or more accurate interpretation can be arrived at. Moreover, metaphor and analogue are employed to facilitate externalization, which holds the key to knowledge creation [1] .
DDAA and knowledge creation
The results identify two constructs of DDAA that contribute to knowledge creation: 1. DDAA-related autonomy -factor analysis of the 15 DDAA-related autonomy items resulted in one factor, as shown in Table 3 , which corresponds to the level of autonomy with respect to the operational control of DDAA functions, management control of DDAA functions and strategic planning of DDAA functions. The term autonomy has been used quite extensively in the management sciences to show the power that an organization may have Table 7 Results of hypotheses test Tables 4 and 5 Quantifying 'ba' [6] . According to Jain et al. [6] , DDAA-related autonomy is defined as the extent to which local sites independently perform their data application and administration as well as accessing other resources. Since individuals at each local site in a distributed system can act autonomously, acquiring information and exchanging best practices, the organization may increase its chance of amplifying and raising individual perspectives to a higher level. Therefore, autonomy also increases the possibility that individuals will motivate themselves to create new knowledge [1] . 2. DDAA success -this factor represents the accomplishment of DDAA objectives related to training and consulting, standard setting and enforcement, enhanced data sharing and reduced data redundancy, as shown in Table 3 . Since the success of DDAA promises data sharing in a consistent way, individuals can easily share what others are trying to articulate. According to Nonaka and Takeuchi's book [1] , sharing redundant information promotes the sharing of tacit knowledge, which actually enables the knowledge spiral. In summary, DDAA plays the role of supporting a powerful data infrastructure, which facilitates knowledge acquisition and distribution. The study also demonstrates that a composite measure of the overall achievement of DDAA had a positive impact on KC, as indicated in Table 7 . The implications of the relationship between DDAA and KC are two-fold. First, one cannot neglect the importance that a fundamental information management mechanism may have, since it influences the performance of electronic repositories. Second, with the help of a successful DDAA, individuals can acquire useful knowledge much more easily. This has a great impact on the promotion of learning and knowledge sharing.
OLM and knowledge creation
According to the results of Table 3 , three factors of OLM that have a positive impact on KC have been identified. They represent three categories of managerial interventions, by which knowledge-creation processes may be enabled. From Table 7 , it is claimed that a composite measure of overall achievement of OLM had a positive impact on KC. Although from the results it is difficult to tell which of the specific OLM may contribute to which parts of KC or facilitate the processes of KC, it is reasonable to contend that the OLM provides a variety of soft mechanisms to promote three enabling conditions of KC. According to Nonaka and Takeuchi's research [1] 
Limitations
There are three limitations to this study. First, the relationships between DDAA-related autonomy and the constructs of KC were not specified. This study only gives a composite measure of the causal relationship between overall achievement of KC and DDAArelated autonomy. The same situation applies to DDAA success and knowledge creation. In other words, it is hard to specify the causal relationship between DDAA success and the individual construct of KC. Second, while one can specify the relationship between the SHIH-WEI CHOU AND SU-JU WANG composite effect of OLM and the overall achievement of KC, one cannot identify which specific OLM will enable which parts of KC. Finally, the study did not take the organizational context into consideration while DDAA-A, DDAA-A or OLM were adopted to influence the effects of KC. These contextual variables include a reward system, culture and organizational structure etc. Future research may examine the causal relationship in a more specific way, that is, examine the following causal relationships: the individual constructs of DDAA-A and KC, DDAA-S and KC, and OLM and KC.
Conclusions
This study investigated the composite role of information management and learning activities, i.e. an OIM, in providing the basis on which to develop guidelines of knowledge creation. Unlike previous research [2, [3] [4] [5] [6] 23] , this paper examined the impact of both information management and learning activities on knowledge creation in a more comprehensive way.
Researchers [5, 6, 12] in data resource management have emphasized the importance of information management in effecting the information sharing and the reduction of data redundancy. With an effective information management strategy, organizational members can retrieve up-to-date and useful information easily, which makes knowledge creation and transformation feasible. Although it is reasonable to emphasize the importance of information management for knowledge creation, we cannot neglect the impact of other factors on knowledge creation, such as learning activities [3] [4] [5] , i.e. OLM. Since previous researchers analysed the factors influencing the effect of knowledge creation only from a single viewpoint, i.e. physical (DDAA) or logical (OLM), they neglected the effect of either DDAA or OLM on knowledge creation. This study avoided such single-viewpoint analysis by examining the influence of both DDAA and OLM on the effect of knowledge creation. Based on 232 respondents from organizations in manufacturing, trade, transportation and service industry, computer industry, finance and academic institutions, it was found that both DDAA and OLM are positively related to the effect of knowledge creation. As a whole, OIM also exerts a positive effect on facilitating knowledge exchange and organizational learning. The research results support the theoretical framework shown in Fig. 1 . In order to identify the casual relationships of the components in this framework, Pearson correlation, regression analysis and ANOVA were employed. The results are shown in Fig. 2 . These results indicate that three components of the OIM facilitate knowledge creation. The factor that has the most significant impact on knowledge creation is OLM. As shown in Table 3 , several activities of OLM that facilitate knowledge creation were identified. These mechanisms facilitate knowledge exchange and organizational learning. The success of information management, i.e. DDAA-S, demonstrates a positive influence on knowledge creation. Finally, DDAArelated autonomy facilitates knowledge creation, although the impact is the least significant.
The major contribution of this study is the embodiment of a conceptual framework that specifies the relationships among information management, learning activities and knowledge creation. The implications of this study for theory development include extension and refinement of the ideas proposed in different streams of research: distributed information management [6] , mechanisms for learning and knowledge exchange [3, 4] as well as knowledge creation [5, 12] . The implications for the research model in Fig. 2 are three-fold.
First, as shown in Table 5 , centralization of IS decision-making does not have a significant impact on knowledge creation. On the contrary, the autonomy for information management in a local site does have a significant impact on knowledge creation. Moreover, the capabilities to maintain information integration also exert a significant impact on knowledge creation, such as standardized data, data sharing, data redundancy avoidance etc. It is therefore suggested that an effective information management policy in facilitating knowledge creation contains a fundamental mechanism to integrate the information. An organization empowering local sites to manage data usually achieves better knowledge creation. As shown in Table 3 , there are 13 different types of DDAA-related autonomy.
Second, three types of OLM in facilitating knowledge creation were identified as shown in Table 3 . The first type of OLM, shown as factor 6 in Table 3 , stands for the acquisition of context-free knowledge of a firm, such as subscribing to general and advanced IT journals and encouraging employees to attend IT conferences and trade shows. This is the knowledge about IT without reference to any application context. The second type of OLM, shown as factor 5 in Table 3 , represents knowledge acquisition about the application of IT in the general business/industry (external) context. This ranges from acquiring new IT deployQuantifying 'ba' ment opportunities from IT conferences/trade shows, inviting IT vendors to demonstrate new technologies and related applications, to cooperating with external agencies to develop IT applications. The third type of OLM is acquisition of knowledge about the application of an IT in an organization's own (internal) context and performing knowledge conversion. One example is the strategic IT planning team which can establish the linkage between a firm's strategic objectives and its IS portfolio. Another is the customer support unit that helps users to channel their feedback to the internal IS group. Still another is the customer support unit that helps users to effect their day-to-day IS operations. As indicated by factors 2, 5 and 6 in Table 3 , the list can go on. These three types of OLM are very similar to those of previous researchers' classifications of OLM [1, 3] . Our study shows that the composite effects of these three types of OLM have a positive impact on knowledge exchange and organizational learning. This finding can help managers to develop guidelines for an organization's knowledge creation by employing appropriate OLM activities.
Finally, as shown in Table 2 , the study identified the linkage between the modes of knowledge creation and the various organizational 'ba' [12] , which represents a context, place or space for creating knowledge. Such linkage is valuable for managers to establish their knowledge creation guidelines with the help of modern IT, because Nonaka and Takeuchi [1] provided only a theoretical framework for acquiring and conversing knowledge, i.e. socialization, internalization, externalization and combination. Without empirical findings on the relationships between knowledge creation modes and the appropriate usage of IT, i.e. the organizational ba, it is less likely to achieve knowledge creation. According to Alavi and Leinder [5] , the corresponding modes of knowledge creation can be enhanced through the use of various types of information system. In this study, four types of IT capabilities were identified to facilitate different modes of knowledge creation. As shown in Table 2 , the first type of IT provides capabilities such as simulation software, training programmes, information transmission, discussion, and standardized documentation. According to the definition of ba [12] , this type of IS can enhance both the combination and internalization modes of knowledge creation. The second type of ba contains the capabilities to facilitate knowledge and experience sharing such as provision of an electronic forum, and e-mail. Moreover, face-to-face interactions at the same place and time to establish originating ba are also emphasized [12] . Therefore, this type of ba can enhance both externalization and socialization.
The third type of ba is a learning community, in which individuals usually trust each other, and are thus willing to contribute and adopt knowledge. This community also provides many chances to learn best practice from other members. Thereby, this type of ba can achieve both internalization and socialization. The last type of ba supports externalization, because individuals express their knowledge by metaphor or analogy, which facilitates the conversion of tacit to explicit knowledge [12] . Other activities, such as employing similar methodology and terminology to express their knowledge and emphasizing collaboration, all belong to this category.
From a pragmatic standpoint, this study provides guidelines for those managers who want to establish an environment to facilitate effective knowledge exchange and organizational learning. For development and advancement of theory, we may need to identify additional categories of OIM that are relevant to knowledge creation. Future studies may focus on extending the taxonomy of OIMs to include other relevant antecedents, for example, management of organizational memory, as well as contextual influences.
